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Nataliya V. Solenkova, MD, and John G. Byrne, MD, Nashville, TennPresent literature has recommended surgical intervention
to treat cardiac pseudoaneurysms. We describe the nonoper-
ative management of a patient in whom imaging studies
strongly suggested a traumatic right ventricular pseudoa-
neurysm. The findings resolved spontaneously on serial
imaging studies.CLINICAL SUMMARY
A50-year-oldman presented to the emergency department
(ED) after being involved in amotor vehicle collision.He had
undergone coronary artery bypass grafting 10 years previ-
ously. In the ED, he was intubated and bilateral chest tubes
were placed for bilateral pneumothoraces. Injuries included
an extensive scalp laceration that was repaired in the ED, bi-
lateral pulmonary contusions, bilateral rib fractures, right fe-
mur fracture, and right tibia/fibula fracture. Computed
tomography scan of the chest, performed on arrival, showed
a 53 8-cm anteroposterior3 left-right (AP3 LR) pseudoa-
neurysm of his right ventricle (RV). At the time of admission,
the patient’s systolic blood pressure was 70mmHg and pulse
ratewas 108 beats/min. Physical examination revealed a frac-
tured sternum in multiple locations, palpable as numerous
floating islands. Vasopressors were necessary to sustain an
adequate perfusion pressure. Twelve units of blood were
transfusedwithin the first 7 hours of admission. Echocardiog-
raphy performed on admission demonstrated an akinetic and
dilated RV infundibulum. Continuous color Doppler flow
was observed within the RV outflow tract, suggesting blood
flow into an RV pseudoaneurysm. No tricuspid regurgitant
jet was seen to suggest severe pulmonary hypertension,
which would increase the concern for pseudoaneurysm rup-
ture. The echocardiogram showed no evidence of pericardial
effusion or tamponade. Given the patient’s degree of hemo-
dynamic instability, which was attributed to blood loss
from his multiple long bone fractures, we concluded that
any immediate cardiac intervention would entail prohibi-
tively high operative risk. We were also concerned that reo-
perative sternotomy and subsequent closure would beFrom the Vanderbilt Heart and Vascular Institute, Nashville, Tenn.
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nuted sternal fracture. Therefore, the patient was closely
monitored and resuscitated. An echocardiogram to assess
for evolution of the cardiac injury was repeated the next
day and displayed no pericardial effusion, tamponade, or in-
crease in pseudoaneurysm size. The patient wasweaned from
vasopressors within 5 days. Orthopedic surgery performed
open reduction and internal fixation of his orthopedic injuries
1week after admission. Cardiacmagnetic resonance imaging
(MRI) performed 2 weeks after his injury (Figure 1) demon-
strated a 5.9 3 8.2 cm (AP 3 LR) 3 6.4 cm craniocaudal
(CC) pseudoaneurysm of the RV infundibulum that did not
involve the pulmonic annulus or main pulmonary artery.
The patient continued to improve clinically and was dis-
charged from the hospital 3 weeks after admission with plans
for an outpatient cardiac MRI. Follow-up MRI performed 3
months after presentation showed that the pseudoaneurysm
had decreased in size to 2.3 3 2.9 3 2.3 cm (AP 3 LR 3
CC) and by 8 months after presentation had nearly resolved
with only a small 1.5-cm dyskinetic portion of the anterior in-
fundibulum (Figure 2).DISCUSSION
Current literature promotes surgical intervention for
traumatic cardiac pseudoaneurysms because of the concern
for rupture.1-3 However, it does not distinguish between treat-
ment options for traumatic right versus left ventricular pseudoa-
neurysms. In contrast with left ventricular pseudoaneurysms,
right ventricular pseudoaneurysmsmay be amenable to nonop-
erative management because of the lower transmural pressure
of the right-sided circulation. Laplace’s Law states that ventric-
ular wall stress (s) is directly related to transmural pressure (P)
and ventricular chamber radius (R), and inversely related to
ventricular wall thickness (h):
s ¼ PR
2h
LaPlace0s Law
Thus, right ventricular wall stress is low given the low
pressure characteristic of the right side of the heart. The
risk of pseudoaneurysm rupture, therefore, will be less in
comparison with traumatic left ventricular pseudoaneur-
ysms. An important exception would be the presence of se-
vere pulmonary hypertension, which would increase the risk
of rupture because of higher right ventricular peak systolic
pressures. Our patient had no evidence of severe pulmonary
hypertension. Moreover, he had a history of cardiac surgery.
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FIGURE 1. Axial (A, B) and oblique sagittal (C, D) views of the heart on cardiac MRI, showing the location and extent of the right ventricular pseudoa-
neurysm (arrows) during diastole (A, C) and systole (B, D). Note the marked thinning and akinesis of the anterior free wall of the infundibulum.
FIGURE 2. Sagittal 3-dimensional reconstructed views of the heart and great vessels on cardiac magnetic resonance angiography performed during hospital
admission (A) and 8 months after injury (B). The pseudoaneurysm is shown by the white arrow. Axial dark blood cardiac MRI views of the heart performed
during hospital admission (C) and 8 months after the injury (D). Slow flow is demonstrated in the pseudoaneurysm (black arrow) on the initial study. Note the
decrease in pseudoaneurysm size on the 8-month follow-up study. Ao,Aorta; RV, right ventricle; RVOT, right ventricular outflow tract; LA, left atrium;MPA,
main pulmonary artery.
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dibulum, prevented pseudoaneurysm expansion, and mini-
mized risk of rupture. We hypothesize that low right
ventricular pressures and containment of the pseudoaneur-
ysm by scar tissue from prior cardiac surgery allowed time
for healing and obviated the need for surgery.CONCLUSIONS
In selected patients with imaging studies strongly sugges-
tive of traumatic RV pseudoaneurysms and a history of ster-
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The Journal of Thoracic and Camay be considered in the absence of tamponade, increase
in pericardial effusion, severe pulmonary hypertension,
deterioration in hemodynamic status, or expansion of the
suspicious findings on serial imaging studies.References
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noncompaction myocardiumYoshinori Miyahara, MD, PhD, Shingo Kasahara, MD, PhD, Kozo Ishino, MD, PhD,
Shigeru Sakurai, MD, and Shunji Sano, MD, PhD, Okayama, JapanNoncompactionmyocardium is a rare cardiomyopathy that
represents numerous prominent trabeculations and deep in-
tertrabecular recesses mainly in the left ventricle (LV).1 The
cause of noncompaction myocardium is thought to be abnor-
mal cessation of endomyocardial morphogenesis. Although
noncompaction myocardium has been commonly described
in association with other structural heart abnormalities,2
few operative outcomes have been reported. We describe
a successful surgical case of tricuspid atresia with noncom-
paction myocardium.CLINICAL SUMMARY
A22-year-oldmanwas referred to theOkayamaUniversity
Graduate School of Medicine, Dentistry, and Pharmaceutical
Sciences for dyspnea on exertion and progressive cyanosis
(oxygen saturation [SPO2] 75% on room air, NewYork Heart
Association II). Tricuspid atresia with normally related great
vessels, pulmonary stenosis, and noncompaction myocar-dium had been diagnosed in the patient at birth. On admis-
sion, the patient was active (156 cm, 33 kg) with a normal
cardiothoracic ratio and sinus rhythm with incomplete left
bundle branch block. Echocardiogram showed spongiform
myocardium only in the LV myocardium, large atrial and
ventricular communications, and an ejection fraction of
40%. Angiogram demonstrated a single left coronary artery,
markedly protuberant trabeculations, and deep intertrabecu-
lar recesses in the whole LV (Figure 1, A, B), as observed
by computed tomography (Figure 1, C). Hemodynamic
data showed a mean superior vena cava (SVC) and inferior
vena cava (IVC) pressure of 8 mmHg, a mean pulmonary ar-
tery (PA) pressure of 11 mm Hg, PA resistance index of 1.7
Wood unit/m2, LV end-diastolic pressure of 7 mm Hg, and
a pulmonary to systemic flow ratio of 0.96. In view of the so-
cial activity of this young patient and preserved cardiac func-
tion, we decided to conduct a staged-Fontan surgery.
The patient was then scheduled to undergo an elective bi-
directional Glenn shunt. Anastomosis between the SVC and
the right PA was performed without cardiac arrest, using
temporary bypass from the SVC through the right atrium,
leaving pulmonary antegrade flow. Weaning from circula-
tory bypass was uneventful, as was the postoperative course,
maintaining an SPO2 in the mid 80s until total cavopulmo-
nary connection.
Two years after the bidirectional Glenn shunt, however,
this patient had intracerebral hemorrhage caused by arterio-
venous malformation and received an emergency coil embo-
lization.He recoveredwithout physical andmental disability.
During admission, incidental Holter electrocardiogramrdiovascular Surgery c Volume 139, Number 4 e85
